During the Ramadan, Muslims fast every day, from dawn to sunset, for a whole month. The fast is a stressful period when individuals abstain from eating and drinking and are therefore at risk of dehydration, fainting, low glucose levels, intense thirst, and asthenia. In patients with adrenal insufficiency who are deficient in one of the major metabolic and stress hormones in the body, cortisol, this may be fatal. Daily treatment with glucocorticoids usually hydrocortisone is essential. In the paper by Chihaoui et al. [1] , patients with adrenal insufficiency were mostly on twice daily hydrocortisone regimes with the higher dose during fasting administered at the sunset meal and the lower dose at the predawn meal. During Ramadan taking medicine orally is considered breaking the fast. For many fasting Muslims, strictly following their religious needs, changing the timing of their medications, in this case hydrocortisone, is inevitable.
The physiological cortisol circadian rhythm is well defined with circulating levels rising at 02:00 to 04:00 h, reaching a peak an hour after waking, and after that gradually declining to lowest levels at midnight [2] . The cortisol rhythm regulates other bodily rhythms and acts as a secondary messenger between the central clock and peripheral clocks in different tissues and cells [3] . An example of this interaction is the relationship between the cortisol rhythm and the insulin resistance rhythm [4] . The cortisol rhythm directly influences insulin resistance. If cortisol levels are abnormally high during the quiescent phase of the rhythm, that is between 19:00 and 02:00 h, this predisposes to abnormal glucose levels, increasing the risk of developing insulin resistance [5] . Similarly when subjects sleep out of phase to their normal sleep cycle, such as shift workers or during jet lag, the cortisol rhythm is misaligned hence resulting in glucose intolerance [6] . Therefore taking a higher dose of conventional hydrocortisone, which peaks within 30 to 60 min in the evening, is not advisable as this may cause metabolic disturbances and sleep problems. This may also result in fatigue and tiredness during the day. Superimposed on the stress of the fast this puts patients with adrenal insufficiency under a high risk for an adrenal crisis.
In addition to this, low cortisol levels during the rest of the night have been associated with low concentrations of glucose, fatty acids, amino acids, and 3-hydroxybutyrate [7] . This could possibly explain why patients with adrenal insufficiency complain of fatigue early in the morning [8] , and why patients on traditional regimes of conventional hydrocortisone that do not produce the early morning rise in cortisol are at risk of nocturnal hypoglycaemia [9] . In the presence of an early morning rise in cortisol these metabolites could all increase, potentially making one feel more energetic on waking [7] . To compensate for this, taking the higher dose of hydrocortisone in the morning at dawn slightly later than the early morning rise in cortisol could reduce late morning tiredness. Unfortunately as the half-life of hydrocortisone is around 90 min, and its effect may last up to 4 to 6 h, during most of the day patients will still have cortisol levels well below normal, putting these patients at risk for adrenal crisis. This may result in hospital admissions and possible death.
An adrenal crisis is a life threatening emergency. Patients with adrenal insufficiency have 5-10 adrenal crises per 100 patient years. This is an important factor increasing mortality rate [10] . In the majority of cases, an adrenal crisis develops over hours, but sometimes may develop very rapidly making it hard to call for help in time. Rarely crises may be irreversible and treatment unsuccessful hence the importance of avoiding instances which increase the risk of this critical event [11] . Patient education is essential for crisis prevention. It is important that patients wanting to fast during the Ramadan are well educated, to the extent that they can lead their own management and guide people around them on how to cope with and prevent impending illness. To strengthen and support this point is that the only factor associated with the risk of complications during the study by Chihaoui et al. was knowledge about the disease. This is not straightforward as achieving maximum patient education is not simple and needs to be continuously reinforced. Patients should be provided with an emergency card, instructions on how to use stress doses of oral hydrocortisone and should be supplied with a parenteral hydrocortisone injection. Ideally patients or their close relatives should be taught how to use these injections. The injections provided should be practical and easy to use.
The development of new formulations of hydrocortisone, with modified release mechanisms, could potentially reduce the risk for complications and adrenal crises during the Ramadan by extending 24-h cortisol exposure and delivering the right amount of cortisol in the appropriate time of the day. Chronocort ® , administered twice daily with the higher dose at sunset and the lower dose at dawn has been shown to approximate the physiological cortisol circadian rhythm [12] . This formulation would allow those patients wanting to fast during the Ramadan respect their obligations and not break the fast. Other options would be the use of Plenadren ® , a once daily immediate-sustained release formulation which can be administered at dawn and can help with compliance [13] . Subcutaneous infusions of hydrocortisone [14] providing circadian cortisol, do not entail any drinking but then are cumbersome. Patients require training to learn how to use the pumps. This strategy might be too complex to familiarise with rapidly within a month. If novel formulations are unavailable, one can consider the use of daily 4 or 5 mg prednisolone administered at dawn [15] . To avoid metabolic complications and sleeping problems, it is not recommended to administer a dose of prednisolone at sunset. Dexamethasone, a long acting glucocorticoid, carries a high risk of side effects and ideally should not be used in this setting.
For patients with adrenal insufficiency fasting in the Ramadan is a challenge. A higher conventional hydrocortisone dose in the morning is more suitable than at sunset. Modified release formulations of hydrocortisone delivering more physiological cortisol exposure could potentially reduce complications. Most importantly patients need to be educated and have full knowledge of their disease. It is essential that this knowledge is continuously strengthened at each health worker to patient encounter. By doing this, the risks of the Ramadan fast for these patients can be significantly reduced allowing these individuals to fulfil their religious responsibilities during this intense period of stress.
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